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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1 . Claims 1-3 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Kurokawa (US 6,621,130), as evidenced by Ovshinsky (US 5,335,219). 

Regarding claim 1, Kurokawa teaches an image display device (column 18, lines 
65-66) comprising a display section comprised of a plurality of pixels (column 19, lines 
36-40); and a control section which controls said display section (column 19, lines 40- 
44), wherein said image display device includes a nonvolatile memory device having a 
memory for image display which is comprised of TFTs (column 17, lines 53-63, plurality 
of transistors, column 3, line 39). The semiconductor nonvolatile memory device 
(column 21, lines 19-22) is a nonvolatile phase-change type memory device, as 
evidenced by Ovshinsky. 

Ovshinsky teaches that the reversible amorphous to crystalline phase change of 
semiconductor materials (column 5, lines 12-16) is used in memory devices (column 21, 
lines 30-45). 
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Regarding claim 2, Kurokawa teaches that each of said plurality of pixels has a 
function which retains display data therein (column 19, lines 35-40). 

Regarding claim 3, Kurokawa teaches that the display section is comprised of 
liquid crystal (column 17, lines 58-59). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kurokawa, as evidenced by Ovshinsky (219) as applied to claims 1-3 above, and further 
in view of Jachimowicz (US 5,821 ,91 1 ). 

Kurokawa teaches an image display device comprising a display section 
comprised of a plurality of pixels; and a control section which controls said display 
section, wherein said image display device includes a nonvolatile phase-change type 
memory device having a memory for image display which is comprised of TFTs, as 
described above. In addition, Kurokawa teaches that the display section is comprised 
of light emitting elements (apparatus, column 17, lines 59-60). Kurokawa, as evidenced 
by Ovshinsky (219), fails to teach that the light emitting elements are organic light 
emitting diodes. 
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However, Jachimowicz teaches that a light emitting display comprises organic 
light emitting diodes (column 9, lines 24-27). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made, to have included organic light emitting diodes as the light 
emitting elements in the display section of Kurokawa, as evidenced by Ovshinsky (219), 
as befits a light emitting display, as taught by Jachimowicz. 

3. Claims 5-12, 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kurokawa (US 6,621 ,130) in view of Ovshinsky (US 5,335,219). 

Regarding claim 5, Kurokawa teaches an image display device (column 18, lines 
65-66) comprising a display section comprised of a plurality of pixels (column 19, lines 
36-40); and a control section which controls said display section (column 19, lines 40- 
44), wherein said image display device includes a nonvolatile memory device having a 
memory for image display which is comprised of TFTs (column 17, lines 53-63, plurality 
of transistors, column 3, line 39). The semiconductor nonvolatile memory device 
(column 21 , lines 19-22) is a nonvolatile phase-change type memory device, as 
evidenced by Ovshinsky. 

Ovshinsky teaches that the reversible amorphous to crystalline phase change of 
semiconductor materials (column 5, lines 12-16) is used in memory devices (column 21 , 
lines 30-45). 

Kurokawa teaches that said nonvolatile phase-change type memory device is 
comprised of at least one nonvolatile memory element and at least one TFT (column 17, 
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lines 53-55), but fails to teach it the nonvolatile memory element is a variable-resistance 
memory element. 

However, Ovshinsky teaches that a nonvolatile memory element that is a 
variable-resistance element provides for direct overwrite of previously stored data 
(column 35, lines 51-62). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made, to have used a variable-resistance memory element as the 
nonvolatile memory element of Kurokawa, in order to provide for direct overwrite of 
previously stored data, as taught by Ovshinsky. 

Regarding claim 6, Kurokawa fails to teach that the variable-resistance memory 
element is comprised of at least one element of Te, Se and S. 

However, Ovshinsky teaches that the variable-resistance element which provides 
for direct overwrite of previously stored data (column 35, lines 51-62) is comprised of a 
chalcogenic material containing at least one element of Te, Se and S, which also 
provides high speed and low energy (column 21, lines 35-44). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made, to have used a variable-resistance element comprised of a 
chalcogenic material containing at least one element of Te, Se and S, as the nonvolatile 
memory element of Kurokawa, in order to provide high speed, low energy and direct 
overwrite functions, as taught by Ovshinsky. 
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Regarding claim 7, Kurokawa fails to teach that the variable-resistance memory 
element is fabricated by using a lithographic method, and is free from variations in 
resistance value due to registration errors of masks. 

However, Ovshinsky teaches that the variable-resistance memory element is 
fabricated by using a lithographic method (column 28, line 59), and is free from 
variations in resistance value due to registration errors of masks (the fabrication may be 
controlled such that repeatable and detectable switching resistance values can be 
effected, column 25, lines 15-20). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have used a lithographic method to fabricate the 
variable-resistance memory element of Kurokawa in view of Ovshinsky, and to have 
controlled the fabrication so that the variable-resistance memory element of Kurokawa 
in view of Ovshinsky is free from variations in resistance value due to registration errors 
of masks, as taught by Ovshinsky. 

Regarding claims 8-9, Kurokawa fails to teach that the variable-resistance 
memory element is covered with a material other than Al such that said at least one 
variable-resistance memory element is not in direct contact with an Al material, or that it 
is sandwiched in a direction of a thickness thereof and protected by a plurality of 
protective films capable of suppressing influences of mobile ions. 

However, Ovshinsky teaches that the variable-resistance memory element 
(chalcogenide layer 31 , column 38, lines 25-30) is covered with dielectric barrier layer 
21 of germanium oxide (column 38, lines 16-31 ), and sandwiched in a direction of a 
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thickness thereof by a plurality of films capable of suppressing influences of mobile ions 
(encapsulated by dielectric barrier layers 21 and 41 , column 38, lines 32). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have covered the variable-resistance memory element 
of Kurokawa in view of Ovshinsky, with a material other than Al such that the variable- 
resistance memory element is not in direct contact with an Al material, and to have 
sandwiched it in a direction of a thickness thereof by a plurality of films capable of 
suppressing influences of mobile ions, in order to prevent contamination from undesired 
migrant ions, as taught by Ovshinsky. 

Regarding claim 10, Kurokawa teaches that each of said plurality of pixels has a 
function which retains display data therein (a memory capacity equal to at least the 
number of the pixels X 6 bits is required, wherein the image signal is stored in the 
nonvolatile memory to be inputted into the pixel portion to be displayed, column 19, 
lines 39-44). 

Regarding claim 1 1 , Kurokawa teaches that the nonvolatile phase-change type 
memory device is included in the control section (Fig. 10), and serves as a frame 
memory which retains display data for one frame (image information for at least one 
frame stored in SRAM 1002 is sent to be stored in nonvolatile memory 1003, column 
19, lines 35-45). 

Regarding claim 12, Kurokawa teaches that the display section is comprised of 
liquid crystal (column 17, lines 58-59). 
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Regarding claim 15, Kurokawa teaches that the at least one variable-resistance 
memory element is disposed in a region having an interconnect of circuits (Fig. 9). 
4. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kurokawa in view of Ovshinsky (US 5,335,219) as applied to claims 5-12, 15 above, 
and further in view of Jachimowicz (US 5,821 ,91 1 ). 

Kurokawa in view of Ovshinsky (US 5,335,219) teaches an image display device 
comprising a display section comprised of a plurality of pixels; and a control section 
which controls said display section, wherein said image display device includes a 
nonvolatile phase-change type memory device having a memory for image display 
which is comprised of TFTs, and said nonvolatile phase-change type memory device is 
comprised of at least one variable-resistance memory element and at least one TFT, as 
discussed above. In addition, Kurokawa teaches that the display section is comprised 
of light emitting elements (apparatus, column 17, lines 59-60). Kurokawa in view of 
Ovshinsky fails to teach that the light emitting elements are organic light emitting 
diodes. 

However, Jachimowicz teaches that a light emitting display comprises organic 
light emitting diodes (column 9, lines 24-27). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made, to have included organic light emitting diodes as the light 
emitting elements in the display section of Kurokawa in view of Ovshinsky, as befits a 
light emitting display, as taught by Jachimowicz. 
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5. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kurokawa in view of Ovshinsky (US 5,335,219) as applied to claims 5-12, 15 above, 
and further in view of Ovshinsky (US 5,296,716) and Ovshinsky (US 5,694,146). 

Kurokawa in view of Ovshinsky (219) teaches an image display device 
comprising a display section comprised of a plurality of pixels; and a control section 
which controls said display section, wherein said image display device includes a 
nonvolatile phase-change type memory device having a memory for image display 
which is comprised of TFTs, and said nonvolatile phase-change type memory device is 
comprised of at least one chalcogenide variable-resistance memory element and at 
least one TFT, as discussed above. 

Kurokawa in view of Ovshinsky (219) fails to teach that a resistance of the at 
least one TFT (in the nonvolatile phase-change type memory device), in a conducting 
state is in a range of from 1 0 kQ to 1 ,000 kQ. 

However, Ovshinsky (716) teaches that the resistance of the nonvolatile 
chalcogenide phase-change type memory device (column 5, lines 45-50) in a 
conducting state is from 100 Q to 40 kQ ("on" resistance, column 15, lines 38-45, Fig. 
7). The resistance of the at least one TFT in the nonvolatile phase-change type 
memory device, in a conducting state, should therefore also be in the range of from 100 
Q to 40 kQ, which is within the claimed range of from 1 0 kQ to 1 ,000 kQ. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have provided the TFT in the nonvolatile phase-change 
type memory device of Kurokawa in view of Ovshinsky (219) with a resistance within the 
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range of from 10 kQ to 1 ,000 kQ, in order to provide the desired device resistance in the 
conducting state, as taught by Ovshinsky (716). 

Kurokawa in view of Ovshinsky (219) and Ovshinsky (716) fails to teach that a 
resistance of said at least one chalcogenide variable-resistance memory element in a 
high-resistance state thereof is 1 ,000 kQ or more. 

However, Ovshinsky (146) teaches that that the high-resistance state of the 
chalcogenide device is improved to the point where it is at least 10 6 kQ (1x10 9 ohms, 
column 5, lines 9-16), which overlaps the claimed range of 1 ,000 kQ or more, in order to 
prevent current leakage, and hence charge from leaving the pixel in between the times 
when it is addressed (column 2, lines 46-48). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have provided the chalcogenide variable-resistance 
memory element of Kurokawa in view of Ovshinsky (219) and Ovshinsky (716), with a 
high-resistance state of 1,000 kQ or more, in order to obtain an improvement in charge 
leakage prevention over prior art variable-resistance memory elements, as taught by 
Ovshinsky (146). 

6. Claims 16-22, 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kurokawa (US 6,621,130) in view of Ovshinsky (US 5,335,219). 

Regarding claim 16, Kurokawa teaches an image display device (column 18, 
lines 65-66) comprising a display section comprised of a plurality of pixels (column 19, 
lines 36-40); and a control section which controls said display section (column 19, lines 
40-44), wherein said image display device includes a nonvolatile memory device having 
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a memory for image display which is comprised of TFTs (column 17, lines 53-63, 
plurality of transistors, column 3, line 39). The semiconductor nonvolatile memory 
device (column 21, lines 19-22) is a nonvolatile phase-change type memory device, as 
evidenced by Ovshinsky. 

Ovshinsky teaches that the reversible amorphous to crystalline phase change of 
semiconductor materials (column 5, lines 12-16) is used in memory devices (column 21, 
lines 30-45). 

Kurokawa teaches that said nonvolatile phase-change type memory device is 
comprised of combinations of memory cells (plurality, column 4, lines 23-24), wherein 
each of said memory cells is comprised of at least one nonvolatile memory element and 
at least one TFT (column 17, lines 53-55), and retains display data represented by one 
bit or more (6 bit image signal, column 19, lines 38-44), but fails to teach that the 
nonvolatile memory element is a variable-resistance memory element. 

However, Ovshinsky teaches that a nonvolatile memory element that is a 
variable-resistance element provides for direct overwrite of previously stored data 
(column 35, lines 51-62). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made, to have used a variable-resistance memory element as the 
nonvolatile memory element of Kurokawa, in order to provide for direct overwrite of 
previously stored data, as taught by Ovshinsky. 

Regarding claim 17, Kurokawa fails to teach that the variable-resistance memory 
element is comprised of at least one element of Te, Se and S. 
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However, Ovshinsky teaches that the variable-resistance element which provides 
for direct overwrite of previously stored data (column 35, lines 51-62) is comprised of a 
chalcogenic material containing at least one element of Te, Se and S, which also 
provides high speed and low energy (column 21, lines 35-44). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made, to have used a variable-resistance element comprised of a 
chalcogenic material containing at least one element of Te, Se and S, as the nonvolatile 
memory element of Kurokawa, in order to provide high speed, low energy and direct 
overwrite functions, as taught by Ovshinsky. 

Regarding claim 18, Kurokawa fails to teach that the variable-resistance memory 
element is fabricated by using a lithographic method, and is free from variations in 
resistance value due to registration errors of masks. 

However, Ovshinsky teaches that the variable-resistance memory element is 
fabricated by using a lithographic method (column 28, line 59), and is free from 
variations in resistance value due to registration errors of masks (the fabrication may be 
controlled such that repeatable and detectable switching resistance values can be 
effected, column 25, lines 15-20). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have used a lithographic method to fabricate the 
variable-resistance memory element of Kurokawa in view of Ovshinsky, and to have 
controlled the fabrication so that the variable-resistance memory element of Kurokawa 
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of Ovshinsky is free from variations in resistance value due to registration errors of 
masks, as taught by Ovshinsky. 

Regarding claims 19-20, Kurokawa fails to teach that the variable-resistance 
memory element is covered with a material other than Al such that said at least one 
variable-resistance memory element is not in direct contact with an Al material, or that it 
is sandwiched in a direction of a thickness thereof and protected by a plurality of 
protective films capable of suppressing influences of mobile ions. 

However, Ovshinsky teaches that the variable-resistance memory element 
(chalcogenide layer 31, column 38, lines 25-30) is covered with dielectric barrier layer 
21 of germanium oxide (column 38, lines 16-31 ), and sandwiched in a direction of a 
thickness thereof by a plurality of films capable of suppressing influences of mobile ions 
(encapsulated by dielectric barrier layers 21 and 41, column 38, lines 32). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have covered the variable-resistance memory element 
of Kurokawa in view of Ovshinsky with a material other than Al such that the variable- 
resistance memory element is not in direct contact with an Al material, and to have 
sandwiched it in a direction of a thickness thereof by a plurality of films capable of 
suppressing influences of mobile ions, in order to prevent contamination from undesired 
migrant ions, as taught by Ovshinsky. 

Regarding claim 21 , Kurokawa teaches that the nonvolatile phase-change type 
memory device is included in the control section (Fig. 10), and serves as a frame 
memory which retains display data for one frame (image information for at least one 
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frame stored in SRAM 1002 is sent to be stored in nonvolatile memory 1003, column 
19, lines 35-45). 

Regarding claim 22, Kurokawa teaches that the display section is comprised of 
liquid crystal (column 17, lines 58-59). 

Regarding claim 25, Kurokawa teaches that the at least one variable-resistance 
memory element is disposed in a region having an interconnect of circuits (Fig. 9). 
7. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kurokawa in view of Ovshinsky (US 5,335,219) as applied to claims 16-22, 25 above, 
and further in view of Jachimowicz (US 5,821 ,91 1 ). 

Kurokawa in view of Ovshinsky (US 5,335,219) teaches an image display device 
comprising a display section comprised of a plurality of pixels; and a control section 
which controls said display section, wherein said image display device includes a 
nonvolatile phase-change type memory device having a memory for image display 
which is comprised of TFTs, and said nonvolatile phase-change type memory device is 
comprised of at least one variable-resistance memory element and at least one TFT, as 
discussed above. In addition, Kurokawa teaches that the display section is comprised 
of light emitting elements (apparatus, column 17, lines 59-60). Kurokawa in view of 
Ovshinsky fails to teach that the light emitting elements are organic light emitting 
diodes. 

However, Jachimowicz teaches that a light emitting display comprises organic 
light emitting diodes (column 9, lines 24-27). 
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Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made, to have included organic light emitting diodes as the light 
emitting elements in the display section of Kurokawa in view of Ovshinsky, as befits a 
light emitting display, as taught by Jachimowicz. 

8. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kurokawa in view of Ovshinsky (US 5,335,219) as applied to claims 16-22, 25 above, 
and further in view of Ovshinsky (US 5,296,716) and Ovshinsky (US 5,694,146). 

Kurokawa in view of Ovshinsky (219) teaches an image display device 
comprising a display section comprised of a plurality of pixels; and a control section 
which controls said display section, wherein said image display device includes a 
nonvolatile phase-change type memory device having a memory for image display 
which is comprised of TFTs, and said nonvolatile phase-change type memory device is 
comprised of at least one variable-resistance memory element and at least one TFT, as 
discussed above. 

Kurokawa in view of Ovshinsky (219) fails to teach that a resistance of the at 
least one TFT (in the nonvolatile phase-change type memory device), in a conducting 
state is in a range of from 1 0 kQ to 1 ,000 kfl 

However, Ovshinsky (716) teaches that the resistance of the nonvolatile 
chalcogenide phase-change type memory device (column 5, lines 45-50) in a 
conducting state is from 100 Q to 40 kQ ("on" resistance, column 15, lines 38-45, Fig. 
7). The resistance of the at least one TFT in the nonvolatile phase-change type 
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memory device, in a conducting state, should therefore also be in the range of from 100 
Q to 40 kQ, which is within the claimed range of from 1 0 kQ to 1 ,000 kQ. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have provided the TFT in the nonvolatile phase-change 
type memory device of Kurokawa in view of Ovshinsky (219) with a resistance within the 
range of from 10 kQ to 1 ,000 kQ, in order to provide the desired device resistance in the 
conducting state, as taught by Ovshinsky (716). 

Kurokawa in view of Ovshinsky (219) and Ovshinsky (716) fails to teach that a 
resistance of said at least one chalcogenide variable-resistance memory element in a 
high-resistance state thereof is 1 ,000 kQ or more. 

However, Ovshinsky (146) teaches that that the high-resistance state of the 
chalcogenide device is improved to the point where it is at least 10 6 kQ (1x10 9 ohms, 
column 5, lines 9-16), which overlaps the claimed range of 1 ,000 kQ or more, in order to 
prevent current leakage, and hence charge from leaving the pixel in between the times 
when it is addressed (column 2, lines 46-48). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have provided the chalcogenide variable-resistance 
memory element of Kurokawa in view of Ovshinsky (219) and Ovshinsky (716), with a 
high-resistance state of 1,000 kQ or more, in order to obtain an improvement in charge 
leakage prevention over prior art variable-resistance memory elements, as taught by 
Ovshinsky (146). 
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Any inquiry concerning this communication should be directed to Sow-Fun Hon 
whose telephone number (571)272-1492. The examiner can normally be reached 
Monday to Friday from 10:00 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Harold Pyon, can be reached on (571)272-1498. The fax phone number for 
the organization where this application or proceeding is assigned is (571 )273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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